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There are substantial differences in the costs and outcomes of hysterectomy by surgical approach; however, both of these qualities favor the vaginal approach when appropriate and feasible. Given superior clinical and cost outcomes, the vaginal approach represents the best-value surgical approach; yet it is the least commonly performed. 4 The purpose of this commentary is to identify barriers and to share evidencedbased strategies to increase the use of high-value hysterectomy in the setting of benign disease.
Current State of Hysterectomy 2
Despite favorable clinical and cost outcomes and the endorsement by professional organizations nationally 5 and internationally, 6 the vaginal approach has not been prioritized in the United States. In fact, from 1998 to 2010, the rate of inpatient vaginal hysterectomy dropped nearly 8% to 16.7%. 2 To be sure, there are settings in which a vaginal hysterectomy cannot be performed, including malignancy and poor vaginal access (ie, small vaginal caliber or lack of uterine descent), but these exceptions are not the rule. Of all hysterectomies, 90% are performed for benign indications, 7 and vaginal access problems (including obesity 8 or prior cesarean delivery 9 ) are much less common or impactful than believed, as demonstrated by some nations achieving vaginal hysterectomy rates in excess of 40%. 10 As in a quality improvement setting, unwarranted variation is undesirable. Physician experience, opinion, and motivation, independent of disease patterns or clinical evidence of benefit, can strongly affect rates of surgery and surgical approach. 11 In the context of hysterectomy, surgeon age, sex, year of training, and geography have been shown to influence the procedure prevalence and herald unwarranted variation. 12 The limited evidence on mechanisms to reduce unwarranted variation in the use of surgical approach is applicable to the question of how highvalue hysterectomy rates might be improved in the United States. Given that the United States health care system has struggled with high care costs for 
Barriers to Adopting Vaginal Hysterectomy
Despite the benefits of vaginal hysterectomy, it is not prioritized among physicians in training, compounding the problem for the future. Using a validated vaginal surgery skills assessment tool, it was found that it took on average 27 vaginal hysterectomies to achieve minimal competency for this procedure. 13 This 2010 study apparently had no effect on recent revisions to the Accreditation Council for Graduate Medical Education (ACGME) case minimums for vaginal hysterectomy that remain at nearly half that value. According to ACGME case log reports, the number of vaginal hysterectomies has decreased 40%, with the average resident graduating having performed less than 20.
14 Likewise, only 1 in 5 incoming female pelvic medicine and reconstructive surgery fellows were deemed by their fellowship directors to be able to independently perform a vaginal hysterectomy. 15 Use of any surgical procedure is dependent on surgeon expertise. Obstetrics and gynecology specialists tend to have lower volume and cannot perform enough vaginal, laparoscopic, and robotic hysterectomies to be proficient at all approaches. Training, experience, and indication compel reproductive endocrinologists and gynecologic oncologists to favor laparoscopic and robotic surgeries or open procedures, and these professionals are rarely proficient in vaginal surgery. Specialists in female pelvic medicine and reconstructive surgery are often trained in vaginal and laparoscopic surgery but do not generally perform hysterectomies for indications beyond pelvic organ prolapse.
Hysterectomy outcomes, both overall and by approach, have been linked to surgeon volume, acknowledging that surgeon volume is a blunt proxy of expertise. High-volume vaginal surgeons (surgeons who performed >13 vaginal procedures annually) performing vaginal hysterectomies have been associated with better perioperative care outcomes and lower costs. 16 Similarly, a recent retrospective study of all benign hysterectomies performed by gynecologists in Maryland between 2012 and 2014 found that medium, relative to high, surgeon volume was associated with lower use of an minimally invasive surgery hysterectomy approach. 17 Most recently, a study from New York State demonstrated the problems of lowvolume gynecologic surgeons in the context of hysterectomy, as both complications and resource utilization were higher among these surgeons. 18 Given rare disposable instrumentation, there are no external influences that promote vaginal surgery. The makers of the robot were successful in changing surgeon behavior by sponsoring robotic training courses. These training courses have the purpose of increasing product market share and company profits without consideration of cost to individuals or populations. In sum, factors independent of the patient such as training, disease exposure, experience, and industry considerations can determine the route and outcome of hysterectomy, and none of these appear to be presently optimized.
Strategies to Increase High-Value Hysterectomy
Reasons for unwarranted variations in care delivery are multifactorial but the best explanations relate to differences in physician's motivations and opinions on how effective a given care approach is for a given disease state. 11 Variation can be appropriate or at least expected in settings where there is no clear best approach to care but this is not the case in the setting of benign hysterectomy. The most recent Cochrane Review on surgical approach to benign hysterectomy identifies the superiority of the vaginal approach and recommends the robotic approach be "abandoned" given unimproved clinical outcomes and higher cost (ie, poor value) relative to other minimally invasive approaches. 4 Arguably, any use of the surgical robot for benign disease represents unwarranted variation with respect to promoting high-value hysterectomy approaches.
Overall, there are few studies investigating strategies to reduce surgical variation in general, and fewer still in the setting of gynecologic surgery. The Institute of Medicine's "Quality Chasm" report identified 4 levels changes that would be applied to the US health care system, and these have been used to organize approaches to reducing surgical variation. These levels include: Patient experience (Level A); the functions of small care delivery units ("microsystems") (Level B); the functions of the organizations that support microsystems (Level C); and the policy context that influences payment, regulation, accreditation, and other such factors (Level D). This organization can be used to approach promotion of high-value hysterectomy.
Reducing Surgical Variation at Levels A, B, and C Upward of 70% of hysterectomies were inappropriately indicated per 1 alarming 2011 study. 19 Given this result, there may be opportunities at Level A to provide women decision support on whether to pursue this treatment option among conservative alternatives. Indeed, decision aids have been demonstrated to decrease hysterectomy rates as much as 10%. 20 Reducing rates of inappropriate hysterectomies is desired, but there are no data on how a decision aid might alter a patient's hysterectomy approach preference. In the context of breast cancer surgery, decision aids have been shown to both increase and decrease breast conservative therapy; thus a Level A approach to promoting high-value hysterectomy may not work. Taken together, a Level A approach, like patient decision aids, can reduce surgical utilization, but an approach to hysterectomy appears to be an unworthy target for intervention.
Wider dissemination and adoption of clinical evidence by physicians engages Level B. High-quality research has informed uncertainties about clinical practice, and correspondingly practice has often changed. In gynecologic surgery, the use of transvaginal mesh to repair vaginal prolapse substantially decreased in the wake of disfavoring ajog.org Clinical Opinion evidence highlighted in governmentissued product warnings, 21 although medico-legal factors were a strong tailwind. Disfavoring evidence regarding the robot is more recent and arguably has had less time to have an impact, but the robot was promoted to address the overuse of open hysterectomy that dominated despite viable minimally invasive options. 22 The evidence favoring vaginal or traditional laparoscopic hysterectomy over alternative surgical approaches has been available for some time; thus, wider dissemination is not anticipated to be any more effective now than before.
Summarizing clinical evidence into practice guidelines, another Level B function may be impactful in affecting surgeon behavior, but few of the studies addressing this question support this hope. 23 More than 15 years, ago Kovac and associates 7 studied the effect of adopting published guidelines for choosing the route of hysterectomy in a resident clinic population. Resident physicians following the guideline increased the proportion of vaginal hysterectomies to over 90% and reduced the ratio of abdominal to vaginal hysterectomy from 3:1 to 1:11. 24 More recently, using a version of Kovac's guidelines, expert high-volume gynecologic surgeons at the Mayo Clinic performed nearly 70% of the benign hysterectomies vaginally. 25 That rate of vaginal hysterectomy dropped to 56.1% after the robot was introduced. 25 This example of a practice guideline altering surgeon behavior is promising and illuminating, insofar as the use of it appears to increase high-value hysterectomy and the robot is identified to erode that end.
Audit and feedback of physician practice, Levels B and C functions, has been demonstrated to have a positive impact on surgical variation. Another advantage of auditing physician's practices is that it can identify where learning opportunities exist, and both of these ends are desirable in trying to change surgeon behavior. A 2011 study of the Kaiser Permanente in Southern California (SCPMG) showed an example of where audit and feedback, coupled with training, was effectively used to decrease abdominal hysterectomy numbers. 26 In 2005, the SCPMG began a concerted effort to reduce the numbers of open hysterectomies, then 35%, within their group. Content experts created a 9-hour educational program featuring vaginal and traditional laparoscopic hysterectomy techniques that was attended by 85% of the SCPMG physicians. Over 5 years, the number of non-open hysterectomies increased from 38% to 78%, with a corresponding decrease in hospital length of stay (34% decrease) and cost ($9.3 million annually). Interestingly, the percentage of vaginal hysterectomies decreased during this time from 31% to 28%, strongly suggesting that additional savings could be still gained with greater utilization of the vaginal approach.
Reducing Surgical Variation via Policy (Level D)
Resources and motivation across physicians, health systems, payers and policy (Levels B, C, and D) have to be developed to leverage the identified positive effects of guidelines and physician audit, with re-training where necessary. Altering care payment models is 1 way to drive this change, but this change will require leadership outside of health systems/ hospitals (Level C) to ensure adequate training and sufficient surgical volume to achieve the best clinical outcomes. Hospitals and health systems have always been responsible for defining surgical competence, as they are corporately liable to ensure the qualified practice of their physicians; but in some payment models, high-value surgical skills would be strongly preferred. In turn, residency programs will be pressured to deliver on objective assessments of surgical competency and training in high-value hysterectomy approaches.
Changing the financial incentives to pursue higher-value approaches to hysterectomy is arguably the most viable approach to affect favorable physician practice change. How physicians are paid does have an impact on care delivery. When reimbursements for hormone injections for prostate cancer decreased, inappropriate use of this therapy declined without affecting appropriate use. 27 Likewise, fee-for-service health care in the United States has been estimated to have increased surgery rates by 78% relative to salaried systems. 28 With respect to approach to hysterectomy, reimbursements for vaginal hysterectomy have historically been the lowest. In 2016, the surgeon national average Medicare payment for a vaginal hysterectomy (<250 g without adnexa) was $839, whereas reimbursement jumps to $1035 to perform the same procedure using a laparotomy. 29 and practice guidelines already endorse the vaginal approach. Health systems and payers can implement strategies that have been demonstrated to alter surgeon behavior, and many of these should follow evolving changes in care payment models. National specialty leadership is needed to sort out how best to optimize gynecologic surgeon training and volume. Inevitably this effort will have an impact on resident training that must develop approaches to quantify surgical expertise that can be shared with hospitals. In turn, these hospitals and payers can further refine their approaches, setting up a continuous cycle of improvement that will improve individual and population outcomes related to gynecologic surgical care.
